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INTRODUCTION 

T his Proposed Remedial Action Plan (PRAP) is issued to 
describe the Department of the Navy’s (DON’S) preferred 

remedial action for Site 6 (Explosives-Contaminated 
Wastewater Impoundment ) and Site 7 (Plant 3 Explosives- 
Contaminated Wastewater Discharge Area) at Naval Weapons 
Station (WPNSTA) Yorktown, Yorktown, Virginia. 

DATES TO REMEMBER: 

May 26,1998 to July 11,1998 - Public comment period 
on remedial action alternatives for Sites 6 and 7. 

May 26,199s - Public meeting at the York County 
Recreational Services Meeting Room, 301 Goodwin 
Neck Road, Yorktown, Virginia at 630 porno 

This PRAP was prepared to satisfy the DON’S public 
participation responsibility under Section 117(l) of the 
Tomprehensive Environmental Response, Compensation and 

$bility Act (CERCLA), and the Federal Facilities Agreement 
,r^FA) between the DON, the United States Environmental 
Protection Agency (USEPA) Region III, and the 
Commonwealth of Virginia Department of Environmental 
Quality (VDEQ). 

The primary purpose of this plan is to describe investigative 
work and the remedial alternatives (cleanup actions) evaluated 
for Sites 6 and 7 and to identify the DON’S preferred cleanup 
alternative. Community involvement is critical to the selection 
of a final cleanup remedy as it may cause the DON to modify 
the preferred alternative or to select another alternative. Public 
comment is invited and encouraged on the preferred alternative 
and the other alternatives evaluated for Sites 6 and 7. 
Information on community participation in this decision- 
making process is presented at the end of this plan. 
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SITE BACKGROUND 

Site Descriution and History 

The Site 7 discharge area received nitramlne-contaminated 
wastewater from Loading Plant 3 between 1945 to 1975. 
Previous Investiaations f--y 

/’ 

SiteB-Expbsives-Contaminated Wastewater Impoundment Several investigations have been conducted for Sites 6 and‘?: ’ 

The Site 6 Study Area covers approximately 94 acres and 
includes the area surrounding Buildings 109, 110, and 501; the 
explosives-contaminated wastewater impoundment area with 
associated drainage way; an excavated area; and a tributary to 
Felgates Creek (See Figures 1 and 2). A drainage way 
originating from the Building 109 area discharges to the 
impoundment. North of the impoundment, a previously 
excavated area has been identified via aerial photography. This 
area is currently wooded, but concrete rubble is evident in the 
excavated areas. The Site 6 Study Area generally slopes to the 
west toward the impoundment area. 

0 IInitial Site Assessment @AS), 1984 
0 Confirmation Study - Rounds 0ne and Two, 1986 & 1988 
* Focused Biological Sampling and Preliminary Risk 

The Site 6 nnlined wastewater impoundment area was formerly 
used during tbe years of 19442 through 1975 as a settling basin 

Evaluation, 1993 
0 Round 0ne Remedial Investigation (RI), 1992 - 1993 
0 Habitat Evaluation, 1995 
0 Soil Characterization Study, 1995 
0 A Field-Scale Pilot Study at Site 7, 1996 
n Round Two RI, 1996 
@ Supplemental Investigation to the Round Two RI, 1996 
e RCRA Sampling Investigation at Site 6 D AOC C and 

SWMU 17991996 
a Ecological Toxicity Study at Site 6, 1997 
0 Site 6 Flume Area Composite Sample, 1998 

Brief summaries of these previous investigations are presented 
below. Specific details of these investigations can be found in 
the individual documents which are available to the public for 
review at the Information Repositories listed on page 20. 

The public is encouraged to review and comment on all of 
the a~term~t~ves presented in this P&W. Based on new 
~~~o~~~t~o~ or comments receivedporn the public, the DON 
may modi& the preferred alternative or select another 
akemative presented in this plan. 

for n&ran&e-contaminated washdown water. The contaminated 
wastewater was generated from the explosives reclamation 
facility at Building 109. The explosives reclamation facility 
released solvents such as trichloroethene (TCE) and 
l,l,l-trichloroethane (l,l,l-TCA) and nitramine compounds 
such as Z&4,6-trinitrotoluene (TNT) and hexahydro- 1,3,5- 
trinitro- 1,3,5-triazine (RDX) to the impoundment area by means 
of a concrete-lined drainage channel that emanates from 
Building lmO 

The history of the excavated area identified north of the 
impoundment is not documented. The area may have been a 
former soil borrow pit, from which soil was obtained, or material 
may have been disposed and buried at this location. 

site 7 - Plant 3 Explosives-Contaminated Wastewater 
Discharge Area 

Site 7 is a 3OO-foot long {approximate length) drainage area 
located adjacent to wetlands and along a small tributary to 
Felgates Creek (See Figures 1 and 2), approximately one mile 
upstream from the confluence of Felgates Creek and the York 
River. The actual study area for Site 7 covers approximately 
6% acres and includes the area surrounding Buildings 375,502, 
503, and 504 (collectively known as Loading Plant 3) as well as 
a drainage area and a tributary to Felgates Creek. 

Initial Assessment Study 

The IAS was conducted for WPNSTA Yorktown to identify ana 
assess sites posing a potential threat to human health and/or the 
environment due to contamination from past operations. 
Nineteen potentially contaminated sites were identified at the 
Station based on information from historical records, aerial 
photographs, field inspections, and personnel interviews. The 
IAS concluded that Sites 6 and 7 were of sufficient threat to 
human health or the environment to warrant Confiimation 
Studies. 

Two rounds of data were obtained from WPNSTA Yorktown 
during the Confirmation Study. The fiist round was obtained in 
1986, and the second round was obtained in 1988, The results 
of the analyses were compared with appropriate regulatory 
standards. The report findings from the ConfZ-rnation Study 
were later summarized in an RI Interim Report The RI Interim 
Report recommended that further Rl activities be conducted at 
Site 6 and Site 7. 

, 

Focused Biological Sampling and Risk Evaluation Report 

The Focused Biological Sampling and Preliminary Risk 
Evaluation Report summarized the results of alimitedbiolog #‘f--Y 
tissue, surface water, and sediment sampling effort conductei ,,I’ 
Qctober 1992. The primary objective of the sampling program 
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was to evaluate the potential human health risk associated with 
/” ~“‘~consumption of fish and shellfish taken from select waters 

rithin WPNSTA Yorktown, including Felgates Creek, which is 
_ adjacent to Sites 6 and 7. 

The data from this study was intended to be used by the DON to 
decide if interim measures should be required in the waters such 
as restricting fishing. The analytical results of the biota 
sampling indicated that contaminants fi-om WPNSTA Yorktown 
have not bioaccumulated in significant quantities in the fish and 
shellfish of Lee Pond, Roosevelt Pond, Indian Field Creek or 
Felgates Creek to pose a significant risk to individuals fishing 
from these water bodies. 

Round One Remedial Investigation 

The results of the Round One RI, conducted in 1992, indicated 
that further investigation was needed at all of the IRP sites 
investigated to better define the nature and extent of 
contamination associated with each site. 

With respect to Site 6, organic and inorganic compounds were 
detected in all media sampled during the Round One RI. 
However, as only one groundwater monitoring well was installed 
at Site 6, the Round One RI provided limited information on the 
subsurface conditions, including both subsurface soil and 
groundwater. Nitramine compounds and volatile organic 

)’ --Fompounds (VOCs) were detected in surface water and 
sdiment; however, insufficient data existed to determine the 

_ extent of this contamination. Also, because previous surface 
water and sediment data exceeded applicable criteria and 
standards, benthic macroinvertebrate and fish population data 
were deemed necessary to evaluate the potential risk to the 
environment. As such, the nature and extent of the 
contamination at Site 6 was not completely defined by the results 
of the Round One RI. Additional sampling was recommended 
for all media to better define the nature and extent of 
contamination at Site 6. 

With respect to Site 7, organic and inorganic constituents were 
detected in all media sampled. However, only one groundwater 
sample was collected to evaluate the groundwater quality. 
Organic compounds were detected in surface water, but the 
extent of this contamination could not be clearly defmed. Also, 
because previous surface water and sediment data exceeded 
applicable criteria and standards, benthic macroinvertebrate and 
fish population data were deemed necessary to evaluate the 
potential risk to the environment. As such, the nature and extent 
of the contamination at Site 7 was not completely defined by the 
results of the Round One RI. Additional sampling was 
recommended for all media to better define the nature and extent 
of contamination at Site 7. 

Habitat Evaluation Report 

A habitat evaluation was conducted in September 1994 at 15 
sites at WPNSTA Yorktown, including Sites 6 and 7. The 
objectives of the study were to: identify potential aquatic and 
terrestrial receptors for the ecological risk assessment; identify 

habitats within the study areas; identify existing wetland areas 
and sensitive environments; and identify any endangered species 
in the study areas. 

With respect to Site 6, birds observed at the site included species 
that breed in the area and migrant species that pass through the 
area during the Spring and Fall migration. A small snake (type 
not identified) and signs of deer, raccoons, and groundhogs were 
identified at the site. With respect to Site 7, common bird 
species and one neotropical migrant were heard and/or observed 
during the evaluation. In addition, signs of deer and groundhogs 
were noted. No endangered species were identified at either site. 
However, an osprey nesting site was observed near Sites 6 and 
7 in the Spring of 1998. The Migratory Bird Treaty Act protects 
these birds and their nesting sites. 

Existing non-tidal (freshwater) and tidal (salt water) wetland 
areas were identified within the Site 6 Study Area. Tidal 
wetland areas were identified within and Site 7 Study Area. 

Round Two Remedial Investigation 

A Round Two RI was conducted during 1994 and 1996 at 
Sites 6 and 7 to assess the nature and extent of contamination at 
the site and to address potential data gaps observed following the 
Round One RI. 

With respect to Site 6, the media sampled during this 
investigation included surface and subsurface soils, 
groundwater, surface water, and sediment. No organics, withthe 
exception of laboratory contaminants, were detected in surface 
soil samples. VOCs in subsurface soil identified as chlorinated 
solvents were detected approximately halfway between Building 
109 and the drainage/discharge area to the wastewater 
impoundment area. Concentrations and the number of 
compounds increased with depth. Chlorinated solvents (VOCs) 
and explosive constituents were detected in the groundwater 
samples. Surface water samples indicated the presence of 
VOCs within the impoundment area. Sediment samples only 
indicated the presence of semivolatile organic compounds 
(SVOCs) withinthe drainage ways to the impoundment area and 
VOCs, SVOCs and nitramine compounds within the 
impoundment area. The tributary to Felgates Creek did not 
appear to have been impacted by VOCs, SVOCs, or n&amine 
compounds. 

At Site 7, the media sampled during the Round Two RI included 
surface soils, subsurface soils, groundwater, surface water, and 
sediment. Results from this investigation showed VOC and 
SVOC laboratory contaminants detected in the surface and 
subsurface soil samples. VOCs and nitramine compounds were 
detected in groundwater with the highest concentrations 
observed in the general area around the explosives-contaminated 
wastewater discharge area. VOCs (not including laboratory 
contaminants) were detected in the surface and subsurface 
sediment samples at Site 7. There were no SVOCs (with the 
exception of laboratory contaminants) or nitramine compounds 



detected in the surface water or sediment samples collected 
during the Round Two RI at Site 7. 

Soil C&aracterization Study 

A Soil Characterization Study was conducted inDecember 1996, 
which focused on specific locations at Site 6 and Site 7 that were 
suspected of having high concentrations of nitramines. The 
Site 6 location was at the discharge point of two concrete 
drainage chamiels, which formerly conveyed waste water from 
Buildings 109 and 110. The Site 7 location was at the drainage 
area from Building 375. The purpose of this study was to 
characterize the nitramine-contaminated soil and to collect 
representative soil samples for a treatability study. Nitramines 
were detected at both Site 6 and Site 7. 

Fielid Scaale Pilot Study At Site 7 

A field-scale pilot study to treat explosives-contaminated soil at 
Site 7 was conducted between September and December of 
1996. The purpose of the study was to determine the technical 
implementability, effectiveness, and future costs of an anaerobic 
remediation technology used to treat explosives-contaminated 
soil. Approximately 770 cubic yards of soil were excavated 
fkom the drainage area leading to the tributary at Site 7. Soil 
with TNT concentrations exceeding 30 parts per million (ppm) 
were excavated and sent to the newly-constructed biocell at 
another site at WPNSTA Yorktown The TNT concentrations 
in the soil entering the biocell averaged over 1,000 ppm- After 
treannent, the TNT concentrations ranged from less than 1 ppm 
to 4 ppm, At the completion of this pilot study, Site 7 was 
considered to have been remediated. Details of this study are 
found in the Final Studv Pilot Report for the Ewlosives- 
Coilion Yorktown, 
Yorktown, Virginia, (Baker, 1997). 

Supplemental Investigation at the Impoundment Area 

A Supplemental Investigation to the Round Two RI was 
condukted in February I996 at the Site 6 impoundment area to 
collect additional data ts delineate the potential extent of 
contamination witbin the impoundment The Supplemental 
Investigation included the collection of shallow soil samples and 
sediment samples. Shallow soil samples were collected along 
the northern and eastern banks of the impoundment and 
sediment samples were collected throughlout the impoundment 
area. Analytical results indicated that the sediments have been 
impacted by VOCs, SVOCs, and nitmnine compounds, 
particularly in the vicinity of the former wastewater discharge 
area of the impoundment. 

RCW Sampling Investigation at Site 6 - A06 C and 
swm 179 

The FFA identified two RCRA concerns associated with Site 6. 
Building 109 (contaminated structure) at Site 6 has been labeled 
Resource Conservation Recovery Act Area of Concern “C” 
(RCRA AOC C). In addition, the trenches and piping associated 
with and adjacent to Building 109 has been labeled RCRA Solid 

Waste Management Unit (SWMIJ) 179. Following the 
conductance of the Round Two RI for Site 6, USEPA raised th 

fel issue of focussing on these two RCRA units as part of tl/ 
Round TWO RI. \ ; 

\ ” 

The RI identified that the soil and groundwater north of 
Building 109 near the drainage way contained high levels of 
VOCs. The original source of this contamination is due to the 
past operations in Buildings 109; but the presence sf an existing 
secondary sQurce of the VOCs associated with the TCE 
distillation unit was not evident. Additional subsurface soil 
samples were collected in the area immediately north QfBuilding 
109 to determine whether the TCE distillation unit2 SWMU 179 
and AOC C were contributing to Site 6 contamination In July 
1996, 11 soil samples were collected in the drainage ways from 
Buildings IQ9 and 110, in areas of potential secondary source 
contamination Based on the sample results, it was concluded 
that these RCRA concerns are not sources of contamination to 
Site 6 proper. 

Site 6 Sediment Toxicity Study 

The Navy, IJSEPA and the Commonwealth of Virginia were still 
concerned abQut quantifying the potential risks associated with 
contaminants located in the flume area, particularly the effects 
on ecological receptors. 

In October 1996, fourteen additional soil sampies were collecte 
P---Y at Site 6. The samples were collected at depths ranging frc, 

0 to 1 foot bgs. One sample was obtained at ? feet bgs h ” 
determine extent at depthh. All of the samples were field tested 
for TNT and submitted to a laboratory for VOC analysis. In 
addition, two of the samples were analyzed for Toxic 
Characteristic Leaching Procedure (TCLP) analysis. TNT test 
kit results indicated that all of the soil samples collected had 
TNT concentrations less than 30 parts per million With respect 
to VOCs, three of the samples had detectable concentrations of 
1 ,Zdichloroethene (1,2-DCE), TCE, acetone, or I, 1 9 l- 
trichloroethane (1 , 1,l -TCA). 
Based on the data and information gained from the October 1996 
sampling event, the RCRA concerns at SWMU 179 and AOC C 
appeared to be addressed. NQ furtber actions or investigations 
were recommended for these specific RCRA units. 

Ecological Toxicity Study for Site 6 

An ecological mxicity study was condncted on the sediment in 
the drainage area at Site 6 in 1997. The purpose of the study 
was to further define the extent of explosive cQntamination in 
the flume area (drainage area), and to establish toxicity-based, 
site-specific cleanup goals for the explosive contaminants. 

In August, 1997, Baker collected a series of sediment samples 
from the drainage area (within the flume area). Because of the 
lack of explosives ecological toxicity values in the literature, ty- 
sediment samples were submitted to an off-site analytii 
laboratory and to an ecological toxicity laboratory fQr analysis. 

/ 

Both acute (lo-day) and hr~nic (2%day) ecological toxicity 
tests were conducted ~1% the sediments. The tests indicate that 
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concentrations of TNT above a range of 68,000 to 118,000 
,pgikg can have a potential effect on invertebrates living in the 

* ediment oftbe Site 6 drainage flume area. 

On February 11, 1998, a composite soil sample was collected 
fi-om the drainage flume area (near the concrete flumes). The 
soil sample was split with WN.R. Grace Company to evaluate the 
efficiency of their proprietary bioremediation technology. 
VOCs, SVOCs, explosives and inorganics were detected in the 
composite sample. 

The nature and extent of contamination identified at Sites 6 
and 7 is discussed below. The discussion is based on the 
analytical data generated from the Round One RI, the Round 
Two RI, including the Supplemental Investigation conducted at 
the Site 6 impoundment area, and the Soil Characterization 
Study. This section also includes the nature and extent of 
contamination prior to the Field Scale Pilot Study, during which 
the contaminated soil at Site 7 was removed as part of the Pilot 
Study. 

site 6 

Surface soil, subsurface soil, groundwater, surface water and 
.‘>ediment were sampled during both the Round One and Round 

, wo RIs. Based on the analytical results from the Round One 
RI the surface soil at Site 6 does not appear to have significant 
wide-spread contamination. Trace concentrations of toluene: 
and low concentrations of SVOCs, including polynuclear 
aromatic hydrocarbons (PA%) and bis(&ethylhexyl)phthalate 
(BEHP), (less than 530 ug/kg) were detected. Nitramine 
compounds were detected at one location that formerly received 
run-off from the loading complex. Octohydro-1,3,5,7-trinitro- 
1,3,5,7-tetranitro (H&IX) and RDX were detected at 
concentrations of5,600 pglkg and 2,9OQ ugikg, respectivelyy, at 
this location During the subsequent Soil Characterization 
Study, higher levels ofnitramines were detected at the discharge 
location of two concrete drainage channels, which formerly 
conveyed waste water from Building 109. H&IX, RDX, TNT, 
and amino-dinitrotoluenes (amino-DNTs) were detected at 
concentrations sf 21,000 pglkg, 194,000 ugfkg, 
2,690,OOO ug/kg, and 7,3 IO ug/kg, respectively, at this location. 

Based on the ~aly~ical results from Round One and Round Two 
RIs, elevated levels of VOCs and nitramines were identified 
within the subsurface soil at Site 6 between Building 109 and the 
impoundment area and downgradient from the discharge location 
of the concrete drainage channel from Building 109. The 
elevated WCs included vinyl chloride, cis- 1 ,2-dichloroethene 
(cis-l,ZDCE), and TCE. Elevated detections of nitramine 

I’ .oncentrations include ~i~~be~~ene~ 2,6-DNT; 2,4-DNT; HMX; 
DX; 1,3,5-tPiaai~tPobenae~e(1,3,5-TNIS); andTNT. Thehighest 

concentrations detected were TNT at 640,000 ug/kg, RDX at 
160,000 pg/kg, and HMX at 61,000 &kg. Round Two 

analytical results indicated that 2,500 pg/kg of 4-amino-DNT 
and 2-amino-DNT were detected. Subsurface soil VQC and 
&amine compound contamination is related to former on-site 
operations. 

mnd One and Round Two RIs indicate that the 
groundwater (~~r~o~~~ast~ver acmifer) at Site 6 has been 
affected by VQC and nitramine compound contamination The 
contamination was found primarily at the same locations as the 
subsurface soil contamination The elevated VOCs detected 
include TCE and cis- l,%DCE. Nitramine compounds were also 
detected with the highest detected concentration of 80 ygL for 
RDX. Additionally> low concentrations of 4-amino-2,6-DNT 
and II&IX were reported in one monitoring well. 

Results of the Round Qne and Round Two R.Is indicate that 
surface water in the impoundment area and in the drainage areas 
leading to the impoundment area at Site 6 has been impacted by 
VQCs and nitramines. VQC contamination was primarily 
related to 1, 1,l -TCA at a concentration of 98 pg/L found in the 
drainage area to the impoundment. Low concentrations of 
WCs and nitramines were detected in the impoundment area. 
No VOCs were detected in the tributary to Felgates Creek or in 
Felgates Creek. Nitramine compounds detected in the surface 
water included HMXY, RDX, and TNT with maximum 
concentrations of 1% &I+ 33 ug/L, and 36 ug/L, respectively, 
in the impoundment area. There were no r&amine compounds 
detected in the drainage areas to the impoundment area, the 
tributary to Felgates Creek, or Felgates Creek. Considering the 
distribution and concentration of VOCs and r&amine 
compounds in surface water, it is likely that the VQC and 
nitramine compound contamination found in the surface water 
at Site 6 is related to contamination from surface soil/sediment 
in the drainage area and the impoundment area, which may be a 
secondary source area. 

Analytical data for sediment at Site 6 was collected during the 
Round One RI, the Round Two RI, the Supplemental 
Investigation and the Ecological Toxicity Study. These data 
indicate that sediient in the drainage area from Buildings 109 
and 110 and in the ~po~~e~t area at Site 6 has been 
impacted by VQC, SVQC, and n&amine compound 
contamination SVQCs detected in the sediment in the drainage 
area surrounding the impoundment area include PA& which 
may be attributed to anthropogenic contamination and general 
storm water runoff from the roadways which cross the site. 
N&amine compounds appear to be the most significant 
compounds detected in the sediment samples collected in the 
drainage area leading from Buildings 109 and 110 to the 
impoundment area. The highest concentrations of niuamines at 
Site 6 were detected in this drainage area. TNT, 9 I=% 
and 2-amino-DNT concentrations were as high as 
93,000,OOO g/kg; 730,000 pglkg; 3,900,OOO l&kg; and 
160,000 ug/kg, respectivelygr, during the Round One and Two 
RIs, and the Supplemental Investigation It appears that the 
majority of the nitramme contamination is located in the deeper 
sediments (6 inches to 42 in&es deep) in this drainage area. 
Bigh levels of VQCs were also detected in sediment at a depth 
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of one foot during the Round One RI. VQCs, SVOCs, and 
n&amine compounds were detected in the sediment samples 
collected in the impoundment area during the Supplemental 
Investigation. VOCs detected in the sediment included 
laboratory contaminants and low concentrations of other VQCs 
such as vinyl chloride, 1 , 1-dichloroethane (1,l -DCA), 1,2-DCE, 
and TCE. SVQCs detected in the sediment included numerous 
PAHs and several laboratory contaminants. Nitramine 
compounds detected in the sediment included TNT, 1,3,5-TNB, 
1,3-dinitrobenzene (1,3-DNB), and 4-amino-DNT. Significant 
levels of nitramines were found at a depth of 24 to 48 inches. 

The Ecological Toxicity Study sediment samples from the Site 6 
Drainage Flume Area showed maximum concentrations of 
HMX, RDX, TNT, amino-DNTs, and DNTs of 45,000 pg/kg, 
120,000 ug/kg, 1,000,000 pg/kg, 1,240,OOO ug/kg, and 
12,200 yg/kg, respectively. 

Considering the distribution of VOC and nitramine 
contamination in Site 6 sediment, it appears that this 
contamination is related to historical discharges from the 
drainage channel that emanates from Building 109, which 
formerly conveyed waste water from reclamation activities and 
discharged it into the Site 6 impoundment area. The building is 
no longer in operation. 

Site 7 

Results of surface soil sampling from the Round One RI indicate 
that only trace concentrations of SVQC laboratory contaminants 
were detected in surface soil at Site 7. These compounds are 
considered to be unrelated to Site 7. During the subsequent Soil 
Characterization Study at Site 7, elevated levels of nitramines 
were detected at the drainage/discharge area, which formerly 
conveyed waste water from Building 375. HMX, RDX, TNT, 
and amino-DNTs were detected at maximum concentrations of 
3,200,OOO pglkg, 14,000,000 yglkg; 40,000,000 @kg; and 
84,700 pgfkg, respectively, at this location. 

Based on the analytical results of subsurface soil sampling from 
the Round Two RI, only trace concentrations of VQC laboratory 
contaminants were detected at Site I. These compounds are 
considered to be unrelated to Site 7. 

Results of the Round One and Round Two RIs indicate that the 
groundwater at Site 7 (Yorktown-Eastover aquifer) has been 
affected by VQC and nitramine compound contamination. 
Relatively low levels of nitramines and VOCs were detected in 
several monitoring well samples. Detected VOCs included 
1,1 -DCA, I, l-DCE, and 1 , 1,l -TCA. Detected nitramines 
included HMX, RDX, and 4-amino-DNT. Considering the 
distribution and concentration of VOCs and nitramine 
compounds and groundwater flow patterns, it appears that the 
VOC and nitramine compound contamination found at Site 7 is 
related to an on-site source resulting from former operations. 

Analytical data collected from the surface water samples during 
the Round One RI indicate that surface water in the drainage 

areas emanating from Building 375 has been impactedby VQCs. 
VOC contamination was primarily related to l,l-DCA an$---, 
1 ,l, l-TCA. Trace concentrations ofnitramines were detected,’ 
the tributary to Felgates Creek and in Felgates Creek. Durin& 

1 
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the Round Two RI, analytical data collected from surface water 
samples indicated no impacts to surface water at Site 7. A 
possible reason for the inconsistent surface water data results 
between Round One and Round Two is that the surface water 
during both sampling events may have been affected by different 
tidal influences. 

Analytical data for sediment at Site 7 was collected during the 
Round One RI and the Round Two RI. These data indicate only 
trace concentrations of VQC laboratory contaminants and 
relatively low levels of SVOCs, which may be attributed to 
anthropogenic contamination and general storm water runoff 
from the roadways which cross the site. Sediments in Felgates 
Creek and the tributary to Felgates Creek have not been 
impacted by VOC, SVQC, or nitramine contamination. 

Felgates Creek 

There were trace detections of VOCs, SVQCs, or nitramine 
compounds in the surface water in Felgates Creek during Round 
One RI sampling. 

It does not appear that Sites 6 or 7 are a source of contamination 
for sediment in Felgates Creek. The sediment data indicate onlv- 
trace concentrations of VOC laboratory contaminants a/ 
relatively low levels of SVOCs, which may be attributed’\. 
anthropogenic contamination and general storm water runoff 
from the roadways which cross the site. There were no 
detections of nitramine compounds in the sediment in Felgates 
Creek. 

SUMMARY OF SITE RISKS 

A s part of the RI, human health and ecological risk 
assessments @As) were conducted to evaluate the current 

and future potential risks to human health and the environment 
from contamination at Sites 6 and 7. In general, an RA is a way 
to determine the risks associated with a chemical and the 
potential effects that the chemical can have on an individual or 
on a population. RAs also consider effects on animal 
populations and on the environment. 

A summary of the human health and ecological RAs conducted 
for Sites 6 and 7 is presented below. The RAs for Site 7 
discusses risks prior to the Field Scale Pilot Study at Site 7 
during which contaminated soils were removed as part of the 
Pilot Study. 

Actual or threatened releases of hazardous substances fi-om this 
site, if not addressed by the preferred alternative or one of the 
other active measures considered, may present a current, 
potential threat to public health, welfare, or the environmem 3’ 
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Human Health Risk Assessment 

‘he lmman health RA was comprised of four basic steps, 

‘Hazard IdentiJication identifies the contaminants of potential 
concern (COPCs) at the sites based on several factors such as 
toxicity, frequency of occurrence, and concentration Expo.mre 
Assessment estimates the magnitude of actual andor potential 
human exposures, the frequency and duration of these 
exposures, and the pathways by which humans are potentially 
exposed. Toxicity Assessmemt determines the types of adverse 
health effects associated with chemical exposures and the 
relationship between the magnitude of exposure (dose) and the 
severity of adverse effects (response). Risk ~~a~acte~~~atiom 
summarizes and combines the results of the exposure and 
toxicity assessments to determine the likelihood, or risk, that 
adverse cancer andnon-cancer effects could occur in people who 
contact chemicals at a site. 

COPCs that were identified for all media are presented on 
Table 1 for Site 6, and Table 2 for Site 7. 

With respect to the potential risk due to exposure to a CQPC, the 
USEPA has set an acceptable target risk range for human health. 
Quantitative risk calculations for possibly carcinogenic 
compounds are used to estimate the incremental cancer risk 
(ICR) for a person in a particnlar population (specified in the 

I’ node1 being used), This unit of risk refers to a potential cancer 
isk that is above background cancer risk in individuals that have 

not been exposed to the COPCs. The USEPA target risk range 
is 1~10~~ to 1~10‘~. For example, an ICR of Ix~O-~ indicates that 
an exposed person has an increased probability of one in one 
million of developing cancer due to the exposure to the CQPC, 
over the course of their lifetime. 

For noncarcinogenic risks a different type of calculation is used. 
The effects of exposure to a COP@ in each media by different 
pathways (ingestion, inhalation, or dermal contact) are 
calculated. These values are called hazard quotients (HQs). An 
HQ is the ratio of the daily intake or absorbed dose to the 
reference dose. The reference dose is the dose that is the 
minimum that can cause noncarcinogenic effects for a particular 
chemical. The HQs for each media and exposure patbway are 
added up. The sum of all the HQs is called the hazard index 
(HI). If an HQ or the HI is more than l-0, mere may be a risk of 
noncarcinogenic health effects. 

Current and future scenarios of possible human contact with the 
sampled media were analyzed. Receptors and exposure 
patbways were evaluated in the are listed in Table 3 n 

Both current and future scenarios showed potential 
noncarcinogenic risk due to ingestion and dermal contact with 
explosives in sediment, and subsurface soil at Site 6. At Site 7, 
me future scenario showed potential noncarcinogenic risk due 
to ingestion of antimony, arsenic, iron, and manganese in surface 
soil. The surface soil risk results were driven by one sample that 

contained elevated levels of these constituents. This soil was 
removed as part of the Field Scale Pilot Stndy- 

Ecological Risk Assessment 

An ecological RA was conducted for Sites 6 and 7. The 
ecological RA included the identification of potential ecological 
contaminants of concern (ECQCs). The ECQCs were selected 
based on a screening of the maximum detected concen~ation§ in 
the surface soil, surface water, and sediment against screening 
levels. If the concentrations were higher than the screening 
levels, they were identified as a potential ECQC. These ECQCs 
were then compared with accepted values of concentrations that 
prodnce no observable adverse effects, or the lowest observable 
adverse effects on the ecological receptors (plants and animals). 
Potential risks to the plants and animals were evaluated for 
different exposure pathways. Risks due to ingestion of water, 
soil, sediment, vegetation and/or smaller animals were modeled 
for benthic macroinvertebrates, the Largemouth Bass, Great Blue 
Heron, Bullfrog, surface soil flora and fauna, the American 
Woodcock, Red-Tailed Hawk, American Robin, Marsh Wren, 
Red Foxx, Short-Tailed Shrew, Meadow Volel and the Deer 
Mouse. 

In conclusion, surface soil at Site 6 (Impoundment/ Drainage 
Area, and Excavated Area) pose a potential risk to the aqnatic 
ecosystem. Sediment at Site 6 (Impoundment/Drainage Area, 
Drainage Flume Area, and Tributary), may pose a potential risk 
to the aquatic ecosystem. 

SCOPE AND ROLE OF ACTION 

partnering meeting (March 26-27, 1998) was keld with A representatives from the Navy, USEPA, and the 
Commonwealth of Virginia. During this meeting, Site 7 was 
defmed as Operable Unit (OU) 12. For Sites 6 and 7, Operable 
Units have been defined based on location and similar 
contaminants which can be treated in a similar way. There will 
be no further action at QU 12 for groundwater, surface water, 
sediment or soil. The Site 6 Drainage Flume Area (Soil Area of 
Concern, SAQC #l) was defmed as QU 13. Site 6 Excavated 
Area (SAQC #3) was defined as OU 14. The groundwater for 
all of Site 6, and the surface water and sediment in the Site 6 
Impoundment Area (SAQC #2) was defmed as QU 15. For 
Site 6 (QUs 13, 14 and 15) the overall strategy for remediating 
the site will address surface soils contaminated with inorganics 
and explosives, subsurface soils contaminated with explosives, 
and shallow sediment contaminated with volatiles, 
semivolatiles, pesticides, explosives and inorganics. 

Soil and sediment from Site 7 was excavated and sent to a 
biocell at Site 22 at WPNSTA Yorktown for biological 
remediation as part of a pilot study. The average concentration 
of TNT was over 1,000 ppm in the excavated soil, and was 
remediated to levels of 1 ppm to 4 ppm. Therefore, Site 7 is 
considered to be remediated and no further action will be taken 
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TABLE 1 

SITE 6 
SUMMARY OF HUMAN HEALTH COPCs FOR SOIL, SEDIMENT, GROUNDWATER AND SURFACE WATER 

oundment Area 



TABLE 2 

TABLE 3 

HUMAN WEALTH RISK ASSESSMENT SCENARIOS 

urrent on-station adult and 
iolescent (7-15 years old) 
espassers 

urrent civilian adult worker 

\ 

Pooulation 

,commemiail workers 

uture on-site adult and young 
rild (l-6 years old) residents 

uture adult and adolescent 
7-15 years old) recreational 
ser at Felgates Creek and 
ibutaries 
‘inure on-site adult 
onstruction workers 

‘uture on-site adult 

Pathway 
accidental inaestion of surface soil 
dermal contact with surface soil 
inhalation of fugitive dust 
accidental ingestion of surface water 
accidental ingestion of sediment 
dermat contact with sediment 
accidental ingestion of surface soili 
dermal coma2 with surface soil 
inhalation of fugitive dust 
accidental ingestion of surface water 
dermal contact with surface water 
accidental ingestion of sediment 
dermal contact with sediment 

. accidental ingestion of surface soil 

. dermal contact with surface soil 

. accidental ingestion of groundwater 
(nonpotable use) 

- dermal contact with geoundwater 
(nonpotable use) 

- accidental ingestion of surface water 
- dermal contact with surface water 
- accidental ingestion of sediment 
- dermal contact with sediment 
- accidental ingestion of surface water 
_ dermal contact with surface water 
- accidental ingestion of sediment 
- dermal contact with sediment 
~ accidental ingestion ofsubsurface soil 
- dermal contact witb subsurface soil 
_ inhalation of fugitive dust 
- accidental ingestion ofsurface soil 
- dermal contact wkh surface soil 

inhalation of fugitive dust 

REMEDIATION GOALS, AREAS OF CQNCERN, AND 
REMEDIAL ACTIQN I(BFUECTIVES 

Remediation Goals 

Remediation goals are site-specific clean-up goals established 
for the various COPCs in enviromnental media that require 
remediation at a site. Further evaluation of the CQPCs in the 
Feasibility Study (FS) was done to determine that concentrations 
of cadmium and zinc in surface soil may pose a potential 
ecological risk. For sediment, volatile compounds [l 9 H -DC& 
1,2-DCE, tetrachloroethene (PCE), 1,l 9 1 -TCA and TCE], 
semivolatiles [PAHs], explosives [total DNTs, total ammo- 
DNTs, HMX, RDX, l,3,5-trinitrobenzene (1,3,5-TNB), and 
TNT] and inorganics [cadmium, lead, mercury, nickel and zinc] 
may also pose a potential human health and ecological risk. 

The Final Remediation Levels (RLs) that were developed for 
each contaminant in each media are presented in Table 4. 

Areas of Concern 

Based on the RLs for the Contaminants of Concern (COCs.9 as 
presented on Table 4, three Site Areas of Concern (SAOCs) were 
identified at Site 6 (Figures 3, 4 and 5) where the CCC 
concentrations exceed the RLs, 
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SAOC #1 includes the drainage flume area. The COCs that 
exceed RLs are TCE, HMX, RDX, 1,3,5-TNB, total DNTs, total 

mino-DNTs, TNT, nickel and zinc. The 200-foot long flume 
drea is approximately 10 feet wide encompassing an area of 
about 2,000 square feet, and is assumed to be contaminated to a 
depth of approximately 5 feet. The estimated volume of 
contaminated soil/sediment in SAOC #l is approximately 370 
cubic yards (cy). Further, this volume of sediment has been 
identified as a RCRA listed waste (FO02) because it contains 
approximately 40 cy of a tar-like substance containing 
chlorinated solvents. 

TABLE 4 

FINAL REMEDIATION LEVELS FOR SITE 6 

I 1 Final I I 
Medium/Chemical of 

Concern 

Remediation 
Level 

@g/kg) 

Source 

SEDIMENT 

Zinc I 48.4 1 Background@) 1 

Notes: 
.* 

(1) 
(2) 
(3) i 
(4) 

(5) 
(6) 

/ _j 

ER-M value. 
Derived from site specific toxicity testing. 
Based on future commercial property use scenario. 
Based on T[JBK model soil value for residential child. 
Will and Suter value for flora toxicity. 
Maximum detected Station-wide surface soil background value. 

Considers a 10” scenario for all cPAHs as benzo(a)pyrene. 

-6AOC #2 is a portion of the impoundment area and adjacent 
areas. The COCs that exceed RLs total DNTs, TNT, total 

carcinogenic PAHs, cadmium, nickel, and zinc. This area 
encircles small hot spots of contaminated sediment. Assuming 
a ten foot by ten foot contaminated area at each of the six hot 
spots in SAOC #2, the actual contaminated area measures 
600 square feet and is assumed to be contaminated to a depth of 
1 foot. The estimated volume of contaminated sediment hot 
spots in SAOC #2 is approximately 25 cy. SAOC #3 is the 
Excavated Area at Site 6 (shallow soil). Two COCs, cadmium 
and zinc, exceed their RLs. This area measures approximately 
7,200 square feet and is assumed to be contaminated to a depth 
of 6 inches. The estimated volume of contaminated soil in 
SAOC #3 is 133 cy. 

Areas identified as RCRA AOC C and SWMU 179 are 
considered a potential secondary source of explosives 
contamination in the Site 6 Drainage Flume. These areas include 
the contents of the sewer drains under Building 109. A half-inch 
layer of sludge residue covers the drains. Assuming the entire 
area under Building 109 is contaminated (11,800 square feet), 
approxinaately 18 cy of sludge residue is in the sewer drains. 

Remedial Action Obiectives 

Remedial action objectives are objectives for a remediation 
project that will address the contaminants and media of interest, 
the exposure pathways, and preliminary remediation. The 
remedial action objectives must be specific to the site, but not SO 
specific that the range of possible alternatives to clean up the site 
would be limited. 

The following remedial action objectives have been developed 
for Site 6: 

Mitigate direct exposure of potential human and ecological 
receptors to contaminated soil and sediment (as determined 
by a comparison to the RLs developed for the site) in the 
Site 6 impoundment area and drainage flume area. The 
COCs in the impoundment area include: VOCs [TCE; 1,2- 
DCE; PCE; l,l-DCA, l,l,l-TCA], SVOCs [total PAHs], 
nitramines [total DNTs; total amino-DNTs; HMX; RDX; 
1,3,5-TNB; 2,4,6-TNT], and inorganics [cadmium; lead; 
mercury; nickel; zinc]. 

Mitigate direct exposure of potential ecological receptors to 
contaminated surface soil in the Site 6 excavated area with 
cadmium concentrations greater than 4.0 mg/kg or zinc 
concentrations greater than 48.4 mg/kg. 

Reduce or eliminate potential secondary sources of VOC 
and/or n&amine contamination associated with SWMU 179 
and AOC C. 

SUMMARY OF ALTERNATIVES 

A selected site remedy should be protective of human health 
and the environment; be cost effective; comply with other 
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statutory laws; and utilize permanent solutions, ahernative 
treatmentteshuologies, and resource recovery alternatives to the 
maximum extent practicable. In addition, the remedy should 
comply with a statute that prefers the use of treatment as a 
principal element for the reduction of toxicity, mobility, or 
volume of hazardous substances. 

Remedial action alternatives @AAs) were developed in the FS 
Report to address the remedial action objectives developed for 
Site 6. The ES evaluated six PAAs as described below. Note 
that all costs are estimated, 

RAA 1: No Action 

Capital Cost: $0 
Operation and Mamtenarme (O&M) Cost: $0 
Net Present Worth (NPW’) Cost: $0 

Time to Implement: This alternative can be immediately 
imp%emented, 

Under the No Action Alternative, surface and subsurface soil, 
and sediment at Site 6 will remain as it is. No active remedial 
actions will be ~rnp~~rn~~ted~ and no monitoring will be 
conducted, This RAA is developed to be used for a basehne 
comparison with other PAAs. 

There are no chemica%-, location-, or action-specific Applicable 
or Relevant and Appropriate Requirements (AFURs) for this 
ahernative. 

RAA 2: No Action with Monitorinf! and Sludee Removal 

Capital Cost: $57,700 
O&M Cost: $11,800 
NPW Cost: $2%9,OQO 

Time to Implement: This PAA can be implemented in a period 
ofweeks, assuming work plans and long-term monitoring plans 
are completed. Sediment sampling can begin immediately and 
pressure washing of Building 109 can be completed in several 
weeks. 

RAA 2 differs from the No Action Alternative by inlcluding 
long-term sediment monitoring at SAOC #l and SAQC #2, and 
removal of sludge from sewer trenches under Building 109. No 
active containment or treatment response actions to reduce the 
toxicity, mobilityty, or volume of contaminants in the 
soil/sediment are inchtded under this RAA. 

Under RAA 2, this sludge residue will be physically removed 
and treated at an on-site permitted burning area. The sewer 
trenches will then be steam cleaned with pressurized water. 
Water from steam cleaning activities will be collected and 
disposed. The entrangnace to the concrete flume leading to 

Building 109 will be grouted in order to prevent potential 
building contaminan%s from entering the impoundment area. ~_ 

/ i 

Since contaminated so~~sed~ent would remain on site una 
RAA 2 and will eontmue to be a source of contamination, annual 
sediment monitoring will be conducted to assess the potential 
on-going impact to human health and the environment. Two 
sediment samples will be collected annually, at SAOC #1 and 
will be analyzed for VOCs and explosives. No fewer than six 
sediment samples will be collected mually at SAOC #2 and 
analyzed for VOCs, SVBCs, explosives, and morganics. The 
details of the monitoring program will. be addressed in the long- 
term msaaittorhg wsrk ph. 

! 
” 

No chemical-specific APARs have been established for the 
sediment/soil COCs. Implementation of RAA 2 may require 
compliance with location- and action-specific ARAPs because 
wetlands, and possibly archeological resources, are present atthe 
site. 

Capital Cost: $393,600 
O&M Cost: $11,300 
NPW Cost: $567,300 

Time to Implement: This RAA can be implemented with? Y, 
approximately 6 to 9 months assuming that all work plans c’ 
long-term monitoring plans are completed. The installation L- ;’ 
the soil cover should be completed within six months. 
Treatment of the soil may be completed within three to nine 
months. Sediment monitoring can begin immediatelyy. 

RAA 3 consists of in situ biological treatment of soil and 
sedirrnent from SAQC #I, sediment monitoring at SAOC #2, 
installing a soil cover at SAOC #3, and removal of the sludge 
Tom Building 109. 

Soil and sediment in SAOC #I is contaminated with chlorinated 
compounds (including the tar-1ik.e RCKA listed waste F002), 
explosives, and inorganics. Three-hundred and seventy cubic 
yards of soil and sediment will be treated with an in situ 
bioremediation process, Naturally occurrimg nonhazardous 
materials will be applied to the soil and sediment. The soil will 
be alternated between aerobic and anaerobic conditions to 
reductively dechlorinate and aerobically mineralize the 
chlorinated compounds and explosives, Inorganic COCs in this 
SABC, will not be treated by this process. 

Ordimary equipment can be used to till tbe affected area every 
%wo weeks. The additives will bulk the soil and sediment 
approximately 10 percent. Indigenous microbe growth is 
enhanced; no foreign microbes are added to the soil. Because 
the area being treated is a drainage area, it is assumed tha% ,F- -\ 
water will need to be added to the soil and sediment for 
process to work- ,_ _*’ 
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To prevent extensive disturbance to the tidally influenced 
,marshy area, no active treatment will occur at SAOC #2 under 

this sediment is a tar-like RCRA listed waste (F002) which will 
/ 

AA 3. No fewer than six sediment samples will be collected 
,,.mmally and analyzed for VOCs, SVOCs, explosives, and 
inorganics. The details of the monitoring program will be 
addressed in the long-term monitoring work plan. 

be separated and transported off-site for disposal. 

The VOCs and explosives detected in SAOC #l will be 
bioremediated in the biocell. The nickel and zinc concentrations 
will not be reduced by the treatment. 

This RAA also includes installing a soil cover at SAOC #3. The 
surface soil in the Excavated Area of Site 6 (SAOC #3) is 
contaminated with zinc and cadmium concentrations that are 
above their RL values derived from ecological models. For 
RAA 3, the surface soil in this area will be covered with 6-inches 
of soil fill (135 cy) and 6-inches of topsoil (135 cy) and 
vegetated with native species. The area will also be enclosed 
with a permanent fence (approximately 500 linear feet) to 
prevent disturbance of the area. 

Under RAA 3, the sludge will be removed from the sewer 
trenches under Building 109 and treated as described for R4A 2. 

No chemical-specific ARARs have been established for the 
sediment/soil COCs. Land disturbing activities at SAOC #l and 
SAOC #3 are involved with this RAA. Location-specific 
ARARs are associated with this RAA because wetlands, an 
osprey nesting site, and possibly archeological resources, are 
present at the site. Action-specific ARARs associated with the 
identification, regulation, production and disposal of solid 

nstes and hazardous wastes will apply. 

‘RAA 4: Ex Situ Biological Treatment, Limited Excavation 
and Off-Site Disposal, and Sludpe Removal 

Capital Cost: $427,000 
0&M cost: $10,800 
NPW Cost: $593,000 

Time to Implement: This RAA can be implemented within 
approximately nine months assuming that all work plans and 
long-term monitoring plans are completed. The organic- 
contaminated soil can be excavated and placed in the biocell 
within approximately three months. Treatment of the soil may 
be completed within three to nine months. Excavation and 
off-site disposal of the inorganic-contaminated soil can be 
implemented within three to six months assuming an off-site 
landfill is available. 

RAA 4 consists of ex situ biological treatment of the soil and 
sediment at SAOC #I, sediment monitoring at SAOC #2, 
excavation and off-site disposal of soil at SAOC #3, sewer 
sludge removal from Building 109 and plugging the sewer outlet 
from Building 109. 

To prevent extensive disturbance to the intertidal marshy area at 
SAOC #2, no active remediation will take place. Long-term 
sediment monitoring will be done as described for RAA 3. 

For RAA 4, the inorganic-contaminated surface soil at SAOC #3 
(270 cy) will be excavated and loaded onto trucks for off-site 
disposal. Confirmatory sampling will be conducted to ensure 
that the inorganic COCs are removed. 

Under RAA 4, the sludge will be removed from under 
Building 109 and treated as described for RAA2. 

No chemical-specific ARARs have been established for the 
sediment/soil COCs. However, because earth moving activities 
are involved with RAA 4, location-specific ARARs apply 
because wetlands, an osprey nesting site, and possibly 
archeological resources, are present at the site. Action-SpeCifiC 
ARARs associated with the identification, regulation, production 
and disposal of solid wastes and hazardous wastes will apply. 
NQ chemical-specific ARARs have been established for the 
sediment/soil COCs. However, because a RCRA listed waste 
(FO02) is being excavated, it must be treated to below regulatory 
limits before it can be disposed in a permitted landfill or placed 
back onto the ground at the station (after obtaining a “contained 
out” determination from the regulatory authorities). 

RAA 5: Excavation with Thermal Treatment and SludPe 
Removal 

RAA 5a RAA 5b 
Incineration LTTD 

Capital Cost: 
O&M Cost: 
NPW cost: 

$79 1,000 $402,000 
$ 10,800 $ 10,800 
$957,000 $568,000 

Time to Implement: This RAA can be implemented within 
approximately three to six months assuming that an off-site 
incineration facility @AA 5a), amobile low temperature thermal 
desorption (LTTD) unit (RAA 5b), and off-site landfill facility 
are available, and all work plans are completed. Sediment 
monitoring can begin immediately assuming all monitoring 
plans are completed. 

RAA 5 includes the excavation of the contaminated 

,, For this RAA, approximately 370 cy of soil and sediment will be soil/sediment from SAOC #I and contaminated surface soil at 
, cavated from SAOC #1 and trucked to the existing biocell at SAOC #3. Confirmation sampling will be conducted to verify 

,e 22 at WPNSTA Yorktown. Routine sampling for 
that soil and sediment with COC concentrations exceeding the 

explosives and VOCs will be performed to assess the RLs has been removed. Contaminated soil and sediment will be 

effectiveness of the treatment process. Approximately 40 cy of loaded into trucks equipped to haul contaminated solids. Three- 
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hundred and seven%y cnbie yards of soil and sediment from 
SAOC #l will be ~ans~Q~ed to the nearest incineration facility 
permitted to incinerate explosives-contaminated and RCRA 
listed F002 waste A 5a)? or treated on si%e in a mcobile LTTD 
unit (RAA 5b). 

Confmatisn sampling will determine if the soil from SAOC #3 
is hazardous or nQI-hx?xdQras. Then the innsrganic contaminated 
soil (270 ey> will be transpQr%ed to the nearest approved dispssal 
facility. 

TQ prevent extensive disturbannce to the in%ertidal marshy area at 
9. SAOC #2, no active remediation will take place. Long-term 

sedimen% monitoring will be conducted as described for RAA 3. 

Under RAA 5, the sewer sludge will be removed from under 
Building 189 as described in MA 2. 

RAA 5 also includes the demolition and disposal of the oil/water 
treatment unit (OWTU) shown to the northwest of Building 109 
on Figure 3. 

NQ chemical-specific ARARs have been established for the 
sedimentisoil COCs. Because earth moving activities are 
involved with RAA 5, %ocatiQn=specific ARAPs apply because 
wetlands, an osprey nesting si%ete, and possibly archeological 
resources, are present at the site. Action-specific ARARs 
associated with the identification, regulation, prsduction, 
treatment and disposal Qf solid wastes and hazardons wastes will 
apply. Action-specific air qnality ARAB will be met by 
RAA Sb which includes on-site thermal treatment of the 
contaminated sediment that may produce air emissions. 

RAA 6: Ex Situ Biologica% Treatment, Soil Cover, Limited 
Excavation, and Sludge Removal 

Capital Cost: $462,000 
O&M cost: $ 20,200 
NPW Cost: $772,500 

Time ts Implement: This RAA can be implemented within 
approximately 6 to 9 months assnming that all work plans and 
long-term monitoring plans are completed. The installation of 
the soil cover may be completed within six months. Treatment 
of the soil may be completed within three to nine months, 
Sedimen% monitoring can begin immediately. 

RAA 6 includes excavating the contaminated soil/sediment at 
the Drainage Flume Area, SAOC #l) and treating it on-site with 
an ex situ bioremediation process. The same process as 
described for RAA 3 will be nsed for this treatment with the 
exception that it will be excavated and placed at a staging area 
to the west of Bnilding 109 instead of being treated in place. 
Assuming a 200 foot lsng by 10 foot wide area drainageway, 
and a five foot depth Qf excavation, 370 cy of soil and sediment9 
including approximately 40 cy of a tar-like RCRA listed waste, 
from SAOC #l will be excavated. The RCRA listed waste will 

be separated Tom the soil and sediment, and transpotied to an 
off-site disposal facility. The area will be restsred with 370 cy ,, 
ofbackfill and a 6-inch layer of topsoil (40 cy) for revegetati ’ ‘, 

To prevent extensive disturbance to the sediment at the Site s 
linponn ent Area, SAOC #2, no active remediation will be 
performed. However, long-term surface water and groundwater 
rn~nitQr~~ for all of Site 6, and lsng-term sediment monitored 
at and around the Impoundment Area, will be conducted to 
assess the potential ongoing impact to human health and the 

ironment. All three media will be sampled and analyzed for 
Cs, SVQCs, explosives, and inorganics. The details of the 

monitoring program will be addressed in the long-term 
moni%oring work plan. 

A soil CQver will be installed at the Site 6 Excavated Area, 
SAOC #3, as described in RAA 3 with the exception that fence 
will not be installed for this RAA. 

Sludge residue will be removed from the sewer trenches under 
Building 109, and treated and the trenches pressure washed as 
described in RAA 2. 

No chemical-specific ARARs have been established for 
the sediment/soil COCs. Because earth-moving activities 
are involved with RAA 6, location-specific A.RM3.s apply 
because wetlands, an osprey nesting site, and possibJy\ ,, 
archeological resources, are present at the site. A&i, \ 
specific ARARs associated with the identificatr, , 
regulation, production and disposal of solid wastes and 
hazardous wastes will apply. However, because a RCRA 
listed waste (F002) is being excavated, it must be treated 
to below regulatory limits before it can be disposed in a 
permitted landfill or placed back onto the ground at the 
Station (after obtaining a “contained ouY determination 
from the regulatory authorities). 

EVALUATION OF ALTERNATIVES 

he Navy’s preferred alternative for Site 6 is RAA 6: Ex Situ 
Biological Treatment, Soil Cover, Limited ExcavatiQn, and 

Sludge Remsval. It includes sludge removal from under 
Building 109, excavation of soil and sediment fi-om SAOC #I 
for ex si%n biological treatment, cQnfrPmation sampling and 
possible excavation for off-site disposal of soil from SAOC #2? 
and installation of a soil cover at SAOC #3, and lsng term 
sediment, surface water and groundwater monitoring. The main 
components of the preferred alterna%ive are shown in Figure 6. 
As stated previously, No Action is recommended for Site 7. 

As part of the FS process, each Qf the RAAs were assessed 
against nine evaluation criteria which fall into three catego:@: 
%hreshold criteria, primary balancing criteria, and modif ‘\ 
criteria. The threshold criteria mnst be met for an alternati! 
be eligible for selectisn. The primary balancing criteria are nied ’ 
ts weigh major trade-offs among alterna%ives. GeneraI@, the 

18 



I ) \ 

IS 150 
I- 

..:~- .~. 
1 inch = 150 It 

I *\ 
STORAGE 

t 

1 

AL 

\ ‘~ 

APPROXIMATE STAGING AND 
TREATMENT AREA FOR EX SITU 
BIOLOGICAL 

EX SITU BIOLOGICAL 

1 

,iD701Pl 

!sw 
DWWL EOCE OF P*VEUENT FIGURE 6 llE”EOW I-UMN 

i. * YYIS” SmxwRL BULDIND I 
mEA PREFERRED ALTERNATIVE: EX SITU BIOLOGICAL 

x FENCE *m Nma R ,, gy:“’ WATER 
---- ~~Oo$wE Ei!E%YE”a CEO. 

TREATMENT, SOIL COVER, Lit&l-ED EXCAVATiON, 
w7”l YW SE* L& s ETiz%%w YDC AND SLUDGE REMOVAL AT HIE 6 

uwl wupow ?,mioN YUKTCM YoKrmq WKW 

19 



modifying criteria are taken into account after public comment 
is received on the PRAP. The nine evaluation criteria include: 

Threshold Criteria: 
. Overall Protection of Human Health and the Environment 

Compliance with ARARs 
~rimarv Balancing Criteria: 
e Long-Term Effectiveness and Permanence 
. Reduction of Toxicity, Mobility, or Volume Through 

Treatment 
. Short-Term Effectiveness 
. Implementability 
. cost 
Modifvina Criteria 
. State Acceptance 
. Community Acceptance 

Table 5 presents a brief description of each of the criterion. A 
comparative analysis of the RAAs that were presented in the FS, 
and the preferred alternative presented in this PRAP, based upon 
the evaluation criteria follows. 

Overall Protection of Human Health and the Environment 

RAAs 3,4, 5, and 6 provide the greatest extent of protection to 
human health and the environment since these RAAs provide 
source control by removing and treating the primary source of 
contamination at Site 6 (SAOC #l) and removes a potential 
secondary source of contamination (the sludge within 
Building 109 sewer system). RAA 2 will provide some overall 
protection with the implementation of a long-term monitoring 
program and with the removal of the potential secondary source 
of contamination (sludge from Building 109). RAA 1, the No 
Action Alternative, does not reduce potential risks to human 
health or the environment (except through possible natural 
biodegradation processes), 

Comnliance with ARARs 

Where applicable, all of the RAAs should be able to comply 
with the location-specific and action-specific ARARs. There are 
no chemical-specific ARARs established for the soil/sediment 
COCs, unless the RCRA listed waste (F002) is excavated. 
RAAs 4,5, and 6 require excavation of the waste. RAAs 5 and 
6 will be able to meet the chemical-specific treatment 
requirements. It is unknown if RAA 3 will be able to meet these 
requirements for this waste. 

LonP-Term Effectiveness and Permanence 

RAAs 4, 5, and 6 will be the most effective and permanent 
alternatives since the soil/sediment COCs from SAOC #I and 
the sludge from Building 109 will be removed from the site. 
RAAs 4 and 5 will also be permanent with regard to SAOC #3 
through removal and disposal ofthe inorganic-contaminated soil. 
RAA 6 includes a soil cover at SAOC 773. The permanence of 
this depends on adequate maintenance of the cover. RAA 3 will 
also be an effective alternative since the soil/sediment from 

SAOC # 1 will be treated and the sludge from Building 109 will 
be removed. In addition, as long as the soil cover and fence’ Y 
SAOC #3 are adequately maintained, the effectiveness i ‘1 
permanence of RAA 3 will be increased. The in-situ biological / 
treatment at SAOC #l may not be able to adequately treat the 
RCRA listed waste in the sediment, possibly leaving 
unacceptable risk at the site. RAA 2 provides minimal long-term 
permanence with the exception that the sludge from Building 
109 (potential secondary source of contamination) will be 
removed. The long-term effectiveness and permanence of the 
No Action Alternative is unknown. It is possible that, through 
natural attenuation, the organic soil/sediment COC 
concentrations will decrease. The No Action Alternative does 
not include any methods to monitor this passive remediation. 

All of the RAAs will require five year reviews since COCs 
above the RLs will remain on site (SAOC #2). 

Reduction of Toxicitv, Mobilitv, or Volume ThrouPh 
Treatment 

RAAs 3,4,5, and 6 include treatment as a primary component 
of the alternative. Under each of these RAAs, the primary 
source of contamination (SAOC #l) will be treated either on site 
or off site. However, RAA 3 may not adequately treat the 
RCRA listed waste at SAOC#l in situ. RAAs 1 and 2 do not 
include any form of active treatment. 

Short-Term Effectiveness 
” ‘1 

__ / 
The No Action RAA will have no short-term effects on human 
health and the environment because this alternative does not 
involve remedial actions. RAA 2 will have the minimal short- 
term effects since only temporary increased risks to workers will 
occur during the sludge removal, steam cleaning and sediment 
sample collection activities. RAAs 3, 4, 5a, and 6 will have 
similar short-term effects on human health and the environment 
due to the activities such as excavation, sludge removal, steam 
cleaning, sample collection, and other earth-moving activities. 
RAA 5b may increase short term risk due to air emissions. 

The treatment RAAs (RAAs 3, 4, 5, and 6) are anticipated to 
achieve the remedial action objectives for source control within 
one year. All of the RAAs, with the exception of RAA 1, 
include long-term monitoring for an estimated 30 years. RAA 1 
will not achieve the remedial action objectives. 

Implementabilitv 

Since RAA 1 will not involve remedial actions, there are no 
implementability concerns. RAA 2 will be the next easiest 
alternative to implement since only sludge removal and treatment 
and sediment sampling equipment and resources are needed. 
The other three treatment RAAs should have similar impJ.e’.\ 
mentability needs. RAAs 3,4,5, and 6 will require coordin’ ‘i 
with off-site treatment and/or disposal facilities. RAA 5b . ,,/ 
also require more extensive permitting and a scrubber due to’air 
emissions ti-om chlorinated solvent contaminants. 
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terms of NPW, the no action alternative (RAA 1) would be 
j_ .c least expensive alternative to implement. The estimated 

IVPW values of the RAAs and the preferred alternative in 
increasing order by cost are: 

l $O(RAAl) 
. $239,000 (RAA 2) 

I * $567,300 (RAA 3) 
l $568,000 @AA 5b) 
. $593,000 @AA 4) 
. $772,500 @AA 6) 
@ $957,000 (PAA 5a) 

The preferred alternative, RAA 6, is the second most expensive 
alternative. However, it includes more extensive long-term 
monitoring. Only the incineration alternative is more expensive 
than the preferred alternative. 

Table 6 ranks the alternatives against each other according to 
how well they address the threshold and primary balancing 
criteria. Each alternative can be ranked 1 to 6, with 1 being the 
best and 6 being the worst. If two or more alternatives are equal 
to each other in addressing a criteria, they are given the same 
rank. The rankings are summed up, and the alternative with the 
lowest total is considered to be the best overall alternative. The 

, -1bjective ranking is based on the previous evaluation of 
rnatives discussion. 

State Acceptance 

This criterion was not evaluated in the FS. It will be considered 
once comments from the State are received on the FS and PRAP 
documents. 

Community Acceptance 

This criterion was not evaluated in the FS. It will be considered 
following the receipt of comments generated during the public 
comment period. 

SUMMARY OF THE PREFERRED ALTERNATIVE 

B ased on an evaluation of the various RAAs developed for 
Site 6, the DON’S preferred alternative is RAA 6. 

No action is recommended for Site 7 because the contamination 
was remediated during the Pilot Study. 

/’ The first activity at Site 6 under the preferred alternative would 
,’ to remove and treat (at an on-site permitted burning area) 

&roximately I. 8 cubic yards of sludge from the sewer trenches 
under Building 109. 

TABLE 5 

SUMMARY OF THE DETAILED EVALUATION CRITERIA 

Threshold Criteria 

Overall Protection of Human Health and the Environment: 
This criterion is used to evaluate whether the RAA would achieve 
adequate protection of human health and the environment and how 
risks posed by each pathway would be eliminated, reduced, or 
controlled through treatment engineering, or institutional controls. 

Compliance with AR&s: 
This criterion is used to evaluate whether the RAA would meet all 
of the pertinent Federal and state chemical-, location-, and action- 
specific AR/&s. 

APAPs are any standards or regulations that are required by Federal 
or state law for the contaminants, location or activity at a particular 
project site. Some chemicals are specifically regulated for certain 
media (e.g., soil, surface water or groundwater). Certain areas are 
regulated as well, including wetlands or historic sites. Certain 
activities are regulated in order to prevent degradation of the 
environment (e.g., transport of hazardous waste). 

Primarv Balancine Criteria 

Long-Term Efectiveness and Permanence 
This criterion is used to determine the degree of permanence and 
residual risk that would remain at the site after remediation, and the 
effectiveness of the controls that will be applied to manage residual 
risks. 

Reduction of Toxicity, Mobility, or Volume Through Treatment 
This criterion is used to evaluate the degree to which the RAA uses 
treatment technologies that permanently and significantly reduce 
toxicity, mobility, or volume of hazardous substances, 

Short-Term Effectiveness: 
This criterion is used to evaluate the effect on human health and the 
environment of the RAA during implementation of the remedial 
action (e.g., due to handling, treatment, or transportation of 
hazardous substances). 

Implementability: 
This criterion is used to evaluate how feasible the RAA is 
considering technical and administrative requirements, and 
availability of required services and materials. 

This criterion estimates the capital costs, O&M costs, and NPW 
values for each RAA evaluated. 

Modifvine Criteria 

State Acceptance: 
This criterion is used to solicit and address comments from State 
agencies during the preparation of the FS, PRAP and ROD reports. 
State acceptance will be determined during the public comment 
period of this PRAP. 

Community Acceptance: 
This criterion is used to solicit and address comments and concerns 
that the public has about the RAA. Community involvement will 
have a significant impact on the implementation of the selected 
alternative. Community acceptance will be determined during the 
public comment period of this PRAP. 
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TABLE 6 

PRELIMINARY RAA RANKING 

Remedial Action Alternative 

RAAl IRAAZ 1RAA3 1RAA4 kAASahA5btRAA6 

Overall Protection of Human 5 4 3 2 2 2 1 
Health and Environment 

Compliance with ARARs 1 I 1 I 1 I 1 1 1 1 
1 
Primary Balancing Criteria 

Long-Term Effectiveness 4 1 3 1 2 3 1 1 I 

Reduction of Toxic& Mobility, 3 3 2 2 1 1 1 
Volume 

Notes: Alternative are ranked from a possible 1 to 6 with 1 being the 
best, and 6 being the worst, with regard to each criteria. Ties 
may occur ifalternatives are equal to each other with regard to 
the criteria. Numbers based upon subjective review of 
comparative criteria as presented in the FS. 

The trenches will be steam cleaned and the resulting wastewater 
collected and treated. The drain pipe from Building 109 leading 
to the Drainage Fhune Area will be grouted shut. Contaminated 
soil and sediment corn the Drainage Flume Area (SAOC #l) 
will be excavated and spread out in the staging and treatment 
area shown on Figure 6. Instead of the ex situ biological 
treatment at the biocell as described in RAA 4, a biological 
treatment process, as described for RAA 3 (In Situ Biological 
Treatment) will be used to treat the soil. The treatment will be 
done ex situ instead of in situ because the contamination is too 
deep at the Drainage Flume Area to be effectively treated with 
tilling equipment as described in RAA 3. SAOC #2 is part of the 
long term annual monitoring program proposed for OU 15. 
Groundwater, surface water and sediment will be sampled 
annually and analyzed for VOCs, SVOCs and explosives. 
Details of the monitoring plan will be addressed in the long term 
monitoring work plan. At SAOC #3, a soil cover will be 
installed as described in RAA 3. A cost estimate was developed 
for the preferred alternative based on the existing cast estimates 
for the RAAs evaluated in the FS. The capital cost for the 
preferred alternative was estimated to be approximately 
$462,000. The O&M costs for the preferred alternative 
including groundwater, surface water and sediment monitoring 
was estimated to be $20,200. Therefore, the NPW for the 
preferred alternative is $772,500. The major components of the 
preferred alternative are shown in Figure 6. 

Based on the information currently available, the DON believes 
the preferred alternative provides the best balance of trade-offs 
among the other alternatives with respect to the evaluation 
criteria. The preferred alternative satisfies the Comprehensive 
Environmental Response, compensation and Liability Act 
(CERCLA) Section 12 l(b) in that the DON believes that the 

preferred alternative will be protective ofhuman health and the 
environment, will comply with ARARs, will be cost-effectilv l,, 
and will utilize permanent solutions and alternative treati : 
technologies to the maximum extent practicable. The reme+ ;’ 
meets the statutory preference for treatment as a principle 
element for SAOC #l . The remedy does not meet the statutory 
preference for treatment as a principle element for SAOCs #2 
and#3. 

COMMziNITY’S ROLE IN THE SELECTION PROCESS 

T he DON relies on public input to ensure that the concerns of 
the community are considered in selecting an effective 

remedy for a site. The RI and FS Reports, PRAP, and 
supporting documentation have been made available to the 
public for a public comment period, A public meeting will be 
held during the public comment period to present the 
conclusions of the RI and FS; to elaborate further on the reasons 
for recommending the preferred alternative; and to receive 
public comments. 

Comments should be directed to Mr. Scott Park at telephone 
number or address provided below. Comments received at the 
public meeting, as well as written comments received during the 
comment period, will be documented in the Responsiveness 
Summary section of the Record of Decision (ROD). The ROD 
formalizes the selection of the remedy. ’ \ \ 

/’ 

Commander 
Atlantic Division 
Naval Facilities Engineering Command 
1510 Gilbert Street (Bldg. N-26) 
Norfolk, Virginia 235 1 l-2699 
Attention: Mr. Scott Park, Code 18223 
Phone: (757) 322-4788/Fax: (757)322-4805 

Both the PRAP and the Record of Decision (ROD) will be 
available at the information repositories listed below: 

0 York County Public Library 
8500 George Washington Highway 
Yorktown, VA 23692 
(757) 890-3377 

0 Gloucester Public Library 
P.O. Box 367, Main Street 
Gloucester, VA 23601 
(757) 693-2998 

fi \, 

/’ j. ,/’ 
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0 Newport News City Library 
Grissom Branch , A 
366 Deshazor Drive 
Newport News, VA 23502 
(757) 886-7896 

0 Naval Weapons Statmu, Yorktown 
Environmental Directorate 
Building 31-B, P.O. Drawer 160 
Yorktown, VA 23691-0160 
(757) 887-4775 (Ext, 23) 
(Contact Mr. Jeff Harlow) 

NOTES 

GLOSSARY OF TERMS 

This glossary defines several of the technical terms used in 
this PRAP. The terms and abbreviations contained in this 
glossary are often defined in the context of hazardous waste 
management, and therefore, they may have other meanings 
when used in a different context. 

CARCINOGENS: Cancer causing substances. 

COPC!: A contaminant of potential concern is a compound 
that has been identified as posing a potential risk to human 
health or the environment. 

EXPOSURE PATHWAY: The way in which receptors are 
exposed to site contaminants. 

[NCINERATION: A treatment technology which burns 
srganic contaminants and is hot enough to destroy soil 
structure. 

[NORGANICS: A metal element which is absent of carbon 
:e.g., zinc) and is naturally occurring in the environment. 

LTTD: Low temperature thermal desorption is a treatment 
rechnology that separates organic contaminants from soil by 
brolatizing them (but not burning them). The separated 
:ontaminates are then burned and the soil retains its physical 
properties and can support biological activity. 

VITRAMlNES: A family of explosive organic compounds 
:ontaining nitrogen and methylene attached to rings of carbon 

DU: An Operable Unit is a grouping of sites based on similar 
lotential remedial solutions, geographic location, 
contaminants, or other factors. 

RECEPTOR: An organism for example a person, plant, or 
mimal, coming in contact with site contaminants. 

SAOC: A Soil Area of Concern is an area of contaminated 
;oil that has been delineated based on contaminant 
:oncentrations which are higher than concentrations that pose 
t potential risk to human health and the environment. 

SEMIVOLATILE ORGANIC: Compounds of carbon chains 
)r rings that are not light enough to evaporate easily. These 
:hemicals are commonly found in plastics, tar and asphalt, 
mints, and fuels. 

VOLATILE ORGANIC: Carbon compounds that are light 
:nough to evaporate easily. These potentially toxic chemicals 
tre used as solvents, degreasers, paints, thinners, and fuels, 
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MAILING LIST 

If you are not on the mailing list and would like to receive future publications pertaining to Sites 6 and 7 at WPNSTA Yorktown, pleas- yz 
till out, detach, and mail this form to: \ 

i 
Commander 
Atlantic Division 
Naval Facilities Engineering Command 
15 10 Gilbert Street (Bldg. N-26) 
Norfolk, Virginia 23 5 1 l-2699 
Attention: Mr. Scott Park, Code 18223 

Name 

Address 

Affiliation 

Phone ( ) 

(1) fold back here 

Return Address 

Commander 
Atlantic Division 
Naval Facilities Engineering Command 
1510 Gilbert Street (Bldg. N-26) 
Norfolk, Virginia 23511-2699 
Attention: Mr. Scott Park, Code 18223 

(2) fold back here 

Place 
U.S. 7 slE:p 

,’ -\ \ 

(3) Tape close 




